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Afr3t_*p.r:t Trf thg (H ftclbani-a 

By extracting nitric acid pul?eft flftllulosic materials 
with r mixture? ctfntaicUns a major Rimnto ur amfliOalwii hydatid* 
anrt a minor Mount or -o'Ddlm hydroxiuu rti iiiertace In sr-lp 
yield ia obtained beyond that which in obtained nhmi elttttr 
sufliiafl hydroxide nr arnmoniu«i hydroxide 1r us** Rlmie- 
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wtp wire?? . 

ftbEt Papt of ihg Dlm'J.umir e 

By extracting nitric acltl pulped eel .V.Ao^1.c material; 
with a TtiSxturF; containing a m»Jor anutunt of ammonium hyrj-nojriD.p! 

anil a m^nor amount of .codlui/j hydroxide an Inomaisfl in pulp 

yield la bbtaTnRd beynniS that which iu obtained hrhun oiLhtar 

a odium hydroxide ot aurmcmtuio hydTOXlido lr; used fiJoul-. 



This invention relates nitric acid pi.ilpinp of 
celLulosio containing material » and. maim particularly a to 
an improvement in tlie alkaline GxtrauUion »t&£p which remit b 
in increased p\ilp yield a* 

A si'uaU variety of nitric an id pulping procDaaca art 
Irnrwn* A description of such pro a annus nan be found, in Khr? 
Journal nf the Ter.hn1.na] AscoctfatriOn of the Pulp and i'aTvsr 
Induntt? (I'Arrl), Vol. 50, No. 12, p-3 k WA-^IA, Pumtor TfltfY. 
All auch praoeaaea are baped on a minimum or twu pulping 
stages, in tho i'irat; alase Uhe pulp i* reacted wit* iiifrlu 
acid In a concentration range nf from about !$ to about 
and at a UemperaUiire of from about li5"G, to about 95 °C. 
Sines the hitrTa auid uta^e doea noU anluhJi Xi?*D enough lirsriin 
tn complete pu.\ul*vjj en other ata~e in require*!. During LJila 
sta&i? the remaining inBoluhiltaed lygnins ari> si>J.ul>j. lined by 
cxtrecUlon foith an alkali r.f? compound to uociiplefce the <ni3nSLi& 
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operation. 

Usually c odium hydroxide in used to sxtmct Lh« lignins- 
Jt has also ti*cn proposed that aqueous ammonium hydroxide be 
USOd in extracting the nitric acJd treated wood chips, I Sea 
TAPri , Vol. 44, to, 4, POPE' 263-271, ApriT, l^Gll) * disadvantage 
connected vith Lhe use of *u ammonium hydroxide extraction stftgu 
ia that the polling is incomplete on less a much more Severn a i trie 
acl.O treatment precede? the extraction Btage- A more severe 
nltr.lc acid treatment, results i\> increased cellulose degradation 
10 and higher nitric acid consumption: Furthermore, more degraded 
pulps do uot lend themselves to norma] teaching practice and 
alBO exhibit inferior paper proE*?rfcies, 

It has now quite unexpectedly been t'ound th&t by using 
a mixture consisting of a major amount of airofLOrjitci hydroxide 

! 

and □ minor amount of sodium hydvoxidr? during the- alkaline ex- 
traction ainyo, a sa 1: J g. Factory pulp results without having to 
rosort to a severe nitric acid Lre&tmunt in the first stag**, It 
: haeh.jon found that this iAlurovemjc lit Utiexpec fcecUy results in 

5 significant inexuasea in pulp yteJd ranging from about 5% to about 

20 :oa. 

•j The above-noted advantages aro obtained where tho con- 

centration oC the sodium hydroxj.do in the mixture ia froni about 

H 51 to about JD1 of the concentration of Lhe atiunonium hydroxide. 

.* 

I This Binali amount oF. Sodium hydroxide 3.5 Sufficient to increase- 

i 

the initial pH of the extraction liquor from 12 to 13 and pro- 
: : duce the beneficial reHulUs rof erred to previously, ' This 

: completftly unexpected in view of the results obtained when either 

H sodium hydroxide alone or aiomhninn hydroxide alone are used in 

j the extraction sLago. 

3U rhe scjurcu of ceUulosic material can be. standard wood 

chips or wafers, o.r tfawdust. or shavings, obtained from either 

* hardwoods or softwoods, such as are ordinarily used in a palp or: 

i 

- 2 - 
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paper mill- 

Who nitric ftc»d first £:V.ftt|u of the PErufrcnt invgut ion 
ini'olves rapid impregnation of the wood. This is achieved hy 
cither subjiitirfifcd BOin.pieasi.on and tanoiudiatG' expansion of ml. 1.1 
cVnps in niLxTc iicicl or by impregnation of thin wafer chip*; 
in nitric acid under ahuiOrsphez ic conditions* , 

Usino nitric acid having « concentration of about 14k 
and ri liquor -to- wood ratio [hiw) of about Ail, the nifcratJon 
is ccittifc>le*ted in about on*; hour when Conducted at 50°Q. 
10 The nltjic acid La then drfiitiuri for reuse and in a 

second stage Uhe impregnated chip* arti then eithor heated with 
- watnr for 90 minutes at $S°C+ at a T,;W ratio of 4:1 or heated 
atraofcpherically with steam in a vapor phase for about 55 minutes 
at about 9»°C, 

After briefly washing fc:lie chipe with fresh watfc.r, the 
ohipB are subjected to the novrl, alkaline sKt faction sfch^t* 
of the present invent ton. 

The Concentration of the aicflnoniuia hydroxide in the 
/utimonium hydroxide- sodium hydroxJde. mixture used to t.roat the 
20 chips can be from about 2* to about 10!k, with a con cent ration 

of 5*. being preferred. The concentration of tho acdium hydroxide 
in sttid ammonium hydroxide -sodium hydrcKi.de: mixture can bs. from 
about 5* to about 203. of the concentration of the ammonium 
hydroxide, with a concentration oJC from ah out 1D1 to eibout 15* 
being preferred, and 12* cispecia^ l.y preferred. 

The following examples will aid in Illustrating the pro- 
cess of the present invention. 

EX 7\>1?LE l 

White birch wafer chips having a moisture content of. 
30 34% wcr« treated with nitric acid in accordance with the follow- 
ing process con tt it ions, 

- 3 - 
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pi tri g AcitS SEW 

Hitzic Acid, Cone. % 1 ■! 

Liquor to wood ratio 5 i 1 

Temperature, °C 55 

Time at £5°c, mlhutof; 6 0 



mit.fi r. aclo f;OniiCiinptjcni tfuriny tli3.fi Jitftgn vns ZD. 4* 
on wood, The oonc&nt ration uf tiia acid after this stage was 
ID. 01. 

The acid Vns grained and is re a Bed after bringing it up 
. 1.0 to strtmgth. 
:Y Ho t Ac jugaa'a, Stage 

'}> After draining the acid, the chip-B-were treated with 

hat waiier in a<3corda»ce with the f otto 1 * lag prongs* eon<3 j.tJ.onft , 
Water iwood ratio 5:1 

/: O- mm- 

Temperature, C 95 
Time at 9 5°C, minuteB 90 
Residual HNt>2 in spent 
aqueous solution , l 0*4 
1 After completion Ci£ rJia hot A^UCOuS Stage, the chipe 

•jvj • 

20 were briefly washed with, freeh water. 

l l he chips were then divided iintD three equaX lota [a) , 
[b> and (c> and subjected to three different alkali extraction 
procedures as set forth be lev* The pulp properties are listed 
below in Tables I and T7» 



30 
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Alls a lino 3nc tract ion Ghaqw 



10 



20 



30 



KaOH, COtlOw "B 

mjtoi cone. r % 
Liquor svood ral,io 
Yecnperature, °C, 
Time at temp , , mln . 
pH at start . 
Terminal pli 

ficreonad pulp yielfl, * 

S cradlings, 4 on wood 
tiigniji r % 

Alpha Cellulose , I 
Pentosans, * 
Resin, % 

Brightness f 4 TO.B 
Viscosity, CI5D, QVS. 

Streng th at ; 50 0 ml CSF 

Breaking length, H 

Tear Factor 

Time to 5DU CSP, Jnij\r 
i?Fl -mill) 



(a) 

Typo 



4:1 

95 

60 

13.1 
12.7 

«7-3 

D.6 

0,6 
B8.2 
12.5 
D.17 
51,4 
*& 

TAfll^TS 7-T 

9200 

75 

1.62 



Typa_ 



£.1 
B:l 
B5 
G D 

12.0 



(r;) va 4 a QK + 
KaOK Type 

D.G 

5.0 

4 s J. 
95. 

13,1 

ia.n 



3^. 5 -very sftivy 54.) 
5>ul[* 



10,0 

2.4 

&4-B 

23.5 

0.25 

29.1 

41 



L.D 
0, 7 
Q4,0 
20,7 

37.1 
36.0 



<J4rjO 
€,96 



All above pulps fcirBpared according UO hlkaline Urea La- 
ment a ta) , (b) and (c> were opened up in their Own liquor by 
neaiifl of a 1, T..UjJvtnin " mixer, then washed froe of spent liquor 
and screened on a 12 cut Valley Trrm Flat screen. 

A blend of softwood aawduSt-BhavingB of gevmJ.il Origin 
was subjectud to a pre treatment by steaming at lfl0 Q C. for ton 
minutes, and was then treated with nitric acid in accordance with 
* Trademark 
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' t:lie f ol .1 aw i n< j p r ti in w s and i tia ji b . 

8.1 trie Acid, cane, & 1.4.2 
Liquor swoad r^fi.e* 4-2:1 
Temperature , °C . 7 & 

■ Timo at 75°C, minufeM GO 

• The nitric ftCid consumption during thi.9 *r.Atjfc. <\tbe 3 9. II? 
On wood. Oflie con cent rat ion of the acid afl.fi v f:l\bS stagD was 7.5%. 
! V .. tfhe a«UJ fcas drained and is reused affr*r wringing it 

,y up to Btrengttlr 

ft JO Vapor Pha Be Stage 

;* Aftor draining the acid, this ttJiipe ware- Bteamftc! undnr 

atiilOStJhcric pressure i«i accordance.* with the following process 
t conditJ c-jis. 

Btuaming time, minutes LffO 
^ venire ruturo, °c JLQO 

AfLer completion o£ the. vapor, phase stage, tbe chipti were briefly 
I washed with fresh Wator. 

1 'I'he chips weota th&n divided iuUo equal lots (a) and 

i 

• . W and eubje-cted to tvo different alkali extraction procedures 

\ 

i 20 aa 3et forth below, The pulp proper tiF-a ax* J.Lstud below in 

i Tables til an* IV. 

A lka line, b ^a Ction Stage 

ta) sfa OH gype (b> nk 4 GK t- 

. _ T "N apK Typ o 

NH^OH, bone, 5- CI 

NaOHp cone. f * 3- 0.6 

Liquor: Wood ratio 4 4 

Temperature j, °C 95 &D 

TiiCLb at temperature , rain 60 &0 

pH At Start 13.1 13. 1 

Terminal pH 12 . 4 J 0 . 4 



6 - 
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la? n«AMlI + 

NaOU Type 


Screened pulp yield, 1 


39.1 


4B.9 


'ScrBoninga , % on wod<3 


U.7 




Ligiiirif % 




2.2 


Alpha Cellulose* % 


fi7.<* 




Reals, % 


a. os 


- 0.26 




J* • * 






ie,7 


13.9 


juntos act, % 


5,3 


5.2 


Nannan, « 


Table t iy M 


8.6 


Ptw.ngbh.At. 300 ml CSF 






Breaking T.ength, M 


7GDD 


8000 


Tear Factor 


. 45 


4D 


0>ime Lo 30 D C5Ji*, min 
(PFI-fnill) 


0-74 


t>,51 



30 



AjU Above pulpe prepared according Co alkafctrie treat- 
ments (a) and (h) were opbnad up in their awn liquor by jPtCftn.s • 

Of a "Ljghliiiin" mtxcr, then washed free of apent liquor and 
screened on ft 12 c;Uf Valley Iron flat scree.n, . 

Examples 1 and Z illuatrate that an inareh&e in thu 
initial pH rasulting frnni a small addition of HaQH to NH 4 OSi 
cannot: be the only reason for the ctfcetiv&noss of the mixture 
in Increasing pulp yiel<J» A comparison Of alkaline extract ion a 
according to (a] and t*c) in Example 3 and -(a) and {b) in 
Example 2 6how identical initial extraction. pa's* It is shown 

.in tho OXeimpIee in 1'ablea I and 111 that tl\e mi^m - NuOH mix- 
ture- resulted in a considerably highaj; retention of hemi cel- 
lulose* than hy sodium hydroxide alone at "comparable pH. On 
the othar hand, Sable X shows that, although ammonium hydroxide 



7 - 
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ex*: rant ion alojie is ablfe La cont r j.)wtc to increased petit Oh tin 

rufceucion* the pulping cifect remain* a ncnnp.leLe as dejiicmKtratHd 
y by low screened yield, high scve'OAintfs tind higher ligivin. Qcsn- 

■JT Bequently, it appears that a Byjiflrg.tfsh.1tf <>rrcct produced by a 

* carabi nation oJf the tvo alkaline compounds in renpofltfible for 

the benefits obtained. 



•10 



20 



30 
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The embod incut b of ihii present ijU'cntion in which an 
t'xerlualve property or prive lege is dammed ara de?;cribad as follows s 

1, In the prr-jg&ss ol puJping ucillulubic juftteriflia 
involving a rapid impregnation of the cellulosic material with 
jniLric tioid in the Jilr.fit: v^gc, followed by a water or water 
Vi vapor BGc-njid jit&ge, and an alkaline extra c Lion in th* ttiifcf} fitftgC, 

the improvement in the alkaline extract: ton Stage resulting in 
increased yield which coiupriaeB treating Uhe nell nip sic material 
in an aqueoua alkal.Lm* Kulution Kith □ mixture of ammonium hydrox- 
ide and sodium hydroxide* the Concentration of said ammonium 
hydroxide being from about 2* to about 10ft f babed upon the 
concentration of the extra? taut solution, and the concentration 
of said r;odiuui hydroxide being rrnm about 51 to about 20 ft of the 
concenLraLiaii of the* ammonium hydroxide, 
j 2 S The process as reoited in claim 1 wherein (:he 

ooncentration oj fchfl ammonium hydroxide is abouL 5?., and the 

•i 

.•• eotA2i?nt ration of the SDdiuni hydroxide it from about IDS to 

! about 15* , based on tho concentration of Lhe anaconium foydroxidu. 

i 

•J 

i 



http://patentsl.ic.gc.ca/cache/gif/00976702clm.afp. 1 .sO.25.rO.gif 



11/4/2003 



SUBSTITUTE 
REMPLA CEMENT 

SECTION is not Present 
Ceffe Section est Absente 



